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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st semiconductor chip which has the 1st bonding pad, and the 2nd semiconductor chip which 
has the 2nd bonding pad and fixed on said 1st semiconductor chip, The internal electrode which should be 
electrically connected to said the 1st and 2nd bonding pad, The 1st wire which connects the ball bump who 
formed in the front face of said 1st bonding pad, and said the 2nd bonding pad and said ball bump, The 
semiconductor device characterized by providing the 2nd wire which connects said ball bump and said internal 
electrode, and said 1 st [ the ] and the insulating resin which covers the perimeter of the 2nd semiconductor chip. 

[Claim 2] The semiconductor device according to claim 1 which said 1st bonding pad is a dummy electrically, 
and is characterized by connecting said 2nd bonding pad to said internal electrode through said 1st bonding pad. 

[Claim 3] The semiconductor device according to claim 1 with which said the 1st bonding pad and said 2nd 
bonding pad are characterized by having a common function. 

[Claim 4] The semiconductor device according to claim 1 characterized by forming said the 1st and 2nd 
bonding wire of ball bonding. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device in which thin-shape-izing of a 
package appearance is possible, piling up and carrying out the mold of two or more semiconductor chips. 
[0002] 

[Description of the Prior Art] The transfer mold technique which closes the perimeter of the semiconductor chip 
1 as shown in drawing 3 (A) with the thermosetting epoxy resin 2 has spread most as a closure technique of a 
semiconductor device. The leadframe is used as a support material of a semiconductor chip 1 , die bond of the 
semiconductor chip 1 is carried out to the island 3 of a leadframe, wire bond of the lead 4 is carried out to the 
bonding pad of a semiconductor chip 1 with a wire 5, a leadframe is set in the metal mold possessing a desired 
appearance configuration, an epoxy resin is poured in into metal mold, and it is manufactured by stiffening this. 
[0003] On the other hand, the semiconductor device built into not knowing and these in the place in which 
small [ to various electronic equipment ] and the wave of lightweight-izing remain will also be expected much 
more large capacity, high efficiency, and high integration. 

[0004] Then, in one package which existed as the way of thinking (for example, JP,55-1 1 1 1517,A), the 
technique which closes two or more semiconductor chips attracted attention, and the implementation-ized 
motion came out from before. That is, as shown in drawing 3 (B), 1st semiconductor chip la is fixed on an 
island 3, the bonding pad and lead 4 which fix 2nd semiconductor chip lb and correspond on 1st semiconductor 
chip la are connected with the 1st by the 2nd bonding wire 5a and 5b, and it closes by resin 2. 
[0005] 

[Problem(s) to be Solved by the Invention] It is exactly because the demand of making two or more chips unify 
in spite of becoming a cost rise, i.e., small-and-light-izing, is very strong. Therefore, the intention to contain in 
the thin package of a surface mount mold moreover is strong, and it of the merit as the whole is larger than the 
DIP mold package which has allowances in a dimension. 

[0006] However, since it cannot be made thinner than a certain amount of thickness from the need of giving a 
mechanical strength to a semiconductor chip 1 , only the part which carried out the laminating of the chip has the 
fault which enlarges a package appearance. 

[0007] Moreover, 2nd bonding wire 5b means that the contact when intersecting avoiding contact to 1 st 
semiconductor chip la and 1st bonding wire 5a is avoided, and the need of taking a fairly large wire loop 
formation produces it. Therefore, the height 6 of a wire loop formation tended to become large, this thickened 
thickness of the whole package and there was a fault of checking thin form-ization. 
[0008] 

[Means for Solving the Problem] The 1st semiconductor chip which accomplished this invention in view of the 
conventional technical problem mentioned above, and has the 1st bonding pad, The 2nd semiconductor chip 
which has the 2nd bonding pad and fixed on said 1st semiconductor chip, The internal electrode which should 
be electrically connected to said the 1 st and 2nd bonding pad, The 1 st wire which connects the ball bump who 
formed in the front face of said 1st bonding pad, and said the 2nd bonding pad and said ball bump, It is 
characterized by providing the 2nd wire which connects said ball bump and said internal electrode, and said 1 st 
[ the ] and the insulating resin which covers the perimeter of the 2nd semiconductor chip. 
[0009] 

[Embodiment of the Invention] The gestalt of the 1 operation of this invention to the following is explained to a 
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detail, referring to a drawing. 

[0010] First, the sectional view in which drawing 1 (A) shows the semiconductor device of this invention, and 
drawing 1 (B) are important section expanded sectional views. 

[001 1] 10 and 1 1 show the 1st and the 2nd semiconductor chip respectively among drawing. In the last process, 
various kinds of activity and a passive circuit element are formed in the silicon front face of the 1st and the 2nd 
semiconductor chip 10 and 11. 1st bonding pad 12a for external connection is formed in the front face of the 1st 
semiconductor chip 10. 2nd bonding pad 12b is similarly formed in the front face of the 2nd semiconductor chip 
1 1 . Passivation coats, such as a silicon nitride, silicon oxide, and a polyimide system insulator layer, are formed 
in each chip front face so that each bonding pads 12a and 12b may be covered, and opening of the upper part of 
bonding pads 12a and 12b is carried out for electrical connection. 

[0012] The insulating film substrate 13 turns into these [ 1st ] and a substrate which supports the 2nd 
semiconductor chip 10 and 11. The electric conduction pattern is drawn by the gold plate layer in the front face 
of the film substrate 13. An electric conduction pattern forms the internal electrode 14 for connecting 
respectively each bonding pads 12a and 12b and the bump electrode 20. 

[0013] The 1st semiconductor chip 10 has fixed with the conductive or insulating adhesives 15 on said island 
section. The 2nd semiconductor chip 1 1 has fixed with the epoxy insulating system adhesives 1 5 on said 
passivation coat of the 1st semiconductor chip 10. However, the 2nd semiconductor chip 1 1 is a chip size which 
does not cover 1st bonding pad 12a. 

[0014] The ball bump 17 is formed in the upper part of 1st bonding pad 12a. The ball bump 1 7 is the bump 
electrode formed in the form where it leaves only a golden ball part, using the ball bonding technique of a 
golden wire. And 2nd bonding pad 12b and the ball bump 17 are connected by the 2nd bonding wire 1 8, and the 
ball bump 17 and the internal electrode 14 are connected by the 2nd bonding wire 19. 

[001 5] Of the ball bonding to which the 2nd bonding wire 1 8 uses the 2nd electrode pad 12b side as first bond, 
the 2nd bonding wire 19 is respectively formed by the ball bonding which uses the ball bump 17 side as first 
bond. As sequence, the ball bump 17 is formed previously, and, subsequently to the ball bump 17, bonding of 
the 2nd bonding wire 18 is turned and carried out from the 2nd bonding pad 12b, and bonding of the 1st 
bonding wire 19 is turned and carried out to an internal electrode 14 from the ball bump 17. In case this ball 
bump 17 does second bond (stitch bonding) of the 2nd bonding wire 18, she becomes the buffer which prevents 
that the tip of a bonding tool contacts the front face of the 1st semiconductor chip 10 directly. 
[0016] Two or more bump electrodes 20 are formed in the rear- face side of the film substrate 13. The through 
tube which is not illustrated is prepared in the film substrate 13, and the internal electrode 14 and the bump 
electrode 20 have connected through this through tube. 

[0017] The heat-curing resin 21 of an epoxy system covers the perimeter of the 1st and the 2nd semiconductor 
chip 10 and 11. Thermosetting resin 21 covers the film substrate 13 bottom, and forms a package appearance. 
[0018] As for the 1st and the 2nd semiconductor chip 10 and 11, combining by the memory apparatus is simple. 
For example, when semiconductor memories, such as EEPROM (flash memory), are used as the 1 st and the 2nd 
semiconductor chip 10 and 11 (1st example of combination), storage capacity can be made into ... 3 times twice 
with one package. Moreover, the 1st semiconductor chip 10 considers semiconductor memories, such as 
EEPROM (flash memory), also when forming semiconductor memories, such as SRAM, in the 2nd 
semiconductor chip 1 1 (2nd example of combination). 

[0019] For each chip, the I/O terminal which outputs and inputs data, and the address terminal which specifies 
the address of data and the chip enable terminal which permits I/O of data are provided, and, in [ both of] the 
case of combination, the pin out of both chips resembles closely. Therefore, it is possible to share the internal 
electrode 14 the I/O terminal of the 1st and the 2nd semiconductor chip 10 and 1 1 and for address terminals, 
and it is possible by impressing an exclusive chip enable signal to each chip to choose the memory cell of one 
of semiconductor chips exclusively. Moreover, this configuration enables it to connect electrically the 2nd 
bonding pad 12a and 12b with the 1st. 

[0020] In addition, when it is circuitry which cannot connect electrically the 2nd bonding pad 12a and 12b with 
the 1st, it considers as the pad of the dummy which 1st bonding pad 12a is made to become independent 
electrically, and does not have a circuit-function, the ball bump 17 is formed on this dummy pad, and it 
connects with two wires like drawing 1 . 

[0021] Drawing 2 is a sectional view for explaining the ball bump's 17 manufacture approach briefly. 
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[0022] Refer to drawing 2 (A).: Insert in the feed hole 31 of a capillary 30 the golden wire 32 whose diameter is 
about 20-30micro, and form beforehand the golden ball 33 whose diameters are 60-80micro with means, such 
as a spark, at the tip of the wire 32. By moving this to the 1 st bonding pad 1 2a upper part, and dropping a 
capillary 30, an electrode pad 12a front face is contacted in the golden ball 33, and a fixed pressure is applied. 
Supersonic vibration is given and heated through a capillary 12 to coincidence, and the golden ball 33 and 1st 
bonding pad 12a are fixed. 

[0023] Refer to drawing 2 (B).: Raise a capillary 30 perpendicularly and drop it again perpendicularly. A 
capillary 30 is stopped in a location where the distance 34 of the tip of a capillary 30 and the upper limit (flat 
part) of the golden ball 33 becomes 10-30 micrometers. Near the root of the golden ball 33 is not contained by 
the capillary 30 interior, but will be in the condition of having exposed. 

[0024] Refer to drawing 2 (C).: After maintaining the above-mentioned distance 34, only the distance exceeding 
2/3 of the diameter of the golden wire 32 carries out horizontal migration of the capillary 30. For example, 
when the diameter of the hole of capillary 12 point is 40micro, it moves only 25micro-35micro. The golden 
wire 32 is sheared to the middle by the point of a capillary 30, and will be in the condition of continuing barely 
in the thin part 35 so that yarn may be lengthened. 

[0025] In order to give a shear at this process, distance 34 has important semantics. When this distance 34 is too 
large, it becomes impossible to make the thin part 35 only from the golden wire 32 deforming plastically, and 
when distance 34 is too small, the joined golden ball 17 will be removed, the part into which the golden wire 32 
maintained the original diameter phi 1, without influencing the tip of a capillary 30 of plastic deformation near 
the root of the golden ball 33 as shown in drawing 2 (D) - it controls to be immediately located in the upper 
part. 

[0026] Refer to drawing 2 (E).: The condition of having made the capillary 30 staging on a perpendicular again 
is shown. The condition that the golden wire 32 and the golden ball 33 were continuing only in the thin part 35 
was shown. 

[0027] Refer to drawing 2 (F).: Close the clamper which had been released until now and which is not 
illustrated, pinch the golden wire 32, and cut the thin part 35 completely by pulling up up. The ball bump 17 is 
formed in the 1st bonding pad 12a upper part of such a process. 

[0028] Since the semiconductor device of this invention explained above has both near distance by connecting 
2nd bonding pad 12b to 1st bonding pad 12a, it can shorten the loop-formation die length of the 2nd bonding 
wire 18. Therefore, 22 ( drawing 1 ) can be low pressed down in loop-formation height. This becomes effective 
especially, when the difference of the chip size of the 1st semiconductor chip 10 and the 2nd semiconductor 
chip 1 1 is large. And since the minor collision of the 2nd bonding wire 1 8 and the 1 st semiconductor chip 1 0 
can be avoided and the 1st and the 2nd bonding wire 18 and 19 do not cross further, an electric short circuit is 
also avoidable. 
[0029] 

[Effect of the Invention] According to this invention, it has the advantage which can offer the product of high 
density assembly in alignment with the demand of small-and-light-izing of electronic equipment by carrying out 
the laminating of two or more semiconductor chips 10 and 1 1 into one package as explained above. 
[0030] Moreover, since the 1st bonding wire 18 and internal electrode 14 are connected through 1st bonding 
pad 12a, it has the advantage which can shorten the die length of the 2nd bonding wire 18. Thereby, since 22 
can be low stopped in loop-formation height, it has the advantage which can carry out [ a thin form ]-izing of 
the thickness of a package. 

[0031] And since direct wire bond is not carried out to an internal electrode 14 from the 2nd bonding pad 12b, 
the crossover of the 1st and the 2nd bonding wire 18 and 19 is lost, the accident of an electric short circuit is 
prevented, and also contact to the 2nd bonding wire 18 and the 1st semiconductor chip 10 can be prevented. 
[0032] Furthermore, since stitch bonding to an internal electrode 14 can be managed with one, bonding area can 
be made small and the miniaturization of a semiconductor device can be attained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 2] 
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